1972. Since direct measurements of the segmental pressure differentials across single afferent and efferent arterioles were obtained together with estimates of local rates of blood flow through these vessels, this study also provides heretofore unavailable direct estimates of resistances across these preand postglomerular channels in the renal cortex of the rat.
Glomerular Dynamics After Elevations in GFR and GPF
After measurements in hydropenia, 11 rats received an intravenous infusion of fresh homologous rat plasma at the rate of 0.1 ml/min until a total volume equal to 2.5 % of body weight had been given. In eight other rats, volume expansion was achieved by intravenous infusion of isotonic bicarbonate-Ringer solution, in millimoles per liter : NaCl 115, KC1 5, NaHCOa 25, Na acetate 10, NaH2P04 1.2, MgS04 1.2, CaClz 2.5) injected at the rate of 0.375 ml/min until an amount equal to 10 % of body weight had been given. 
Plasma flow per efferent arteriole:
Blood flow per efferent arteriole: to SNGFR. This is illustrated by the tendency in Fig. 1 for each slope to parallel the hypothetical line which describes a constant filtration fraction of 0.33 (the average value in this and previous studies (l-4)).
RESULTS

Glomerular Dynamics During Normal Hydropenia
As seen in Table 1 these changes in SNGFR and GPF were accompanied by small and insignificant changes in (AP), pre-and postglomerular protein concentrations, and oncotic pressures. (Poe) tended to increase only slightly, if at all (Fig. 2, solid circles) ; paired differences from hydropenia to plasma loading averaged + 1.8 mm Hg I+ 0.7 (P < .05). Thus, P U$'AA exhibited little overall change from control, averaging 15.5 mm Hg =t 1.4. PT , PC (Table  1) , and PEA (mean = 14.3 mm Hg rt 0.9) increased significantly (for all, P < .025). These increments in hydrostatic pressure, together with this tendency toward abolition of the normal proximal tubule-peritubular capillary pressure difference (Table 1) , have previously been observed following plasma loading (7). The ratio 7rXA/((PGC) -PT) (Table  1  and Fig. 3 , half-filled circles) tended not to differ significantly ,from values during hydropenia, averaging 1.02 zt 0.02 (P > .5).
Colloid-free expansion. Infusion of isotonic bicarbonateRinger (10 % body wt) into eight rats resulted in a uniform fall in systemic hematocrit (to a mean of 43.9 ~01%). The accompanying changes in SNGFR were likewise uniform (Table 1 and Fig. 1, right) increasing approximately twofold on the average. Since SNFF again tended to remain unchanged, the resulting nearly twofold increase in GPF tended to maintain a constant relationship with SNGFR. Hence, the slopes of the individual lines in Fig. 1 (right) tended to parallel the hypothetical line which describes a constant filtration fraction of 0.33. We measured a slight, but significant, fall in (AP) and an even greater absolute reduction in (Pot) ( Table 1) . (PGC) fell in seven of eight rats (Fig. 2, open circles) , the ratio (Pot) Ringer/(Poe) hydropenia for all rats averaging 0.85 =t 0.06 (P < .05). While in five rats the fall in (Poe) occurred in conjunction with a simultaneous decline in (AP), in two rats (Pm) fell (by 11.8 and 3.7 mm Hg), despite unchanged values for (AP). Moreover, in the one rat in which (Pot) increased (from 42.8 to 51.7 mm Hg), (AP) fell from 115 to 100 mm Hg. Systemic protein concentration, and therefore TAG (Table  l) , declined in each rat following Ringer, the latter on the average to 13.9 mm Hg j, 0.9. Efferent arteriolar protein concentrations likewise were uniformly -reduced, on the average in these 11 rats from 8.8 rt 0.3 to 7.2 g/100 ml rt 0.3 (P < .OO 1). This corresponds to a mean reduction in TEA from 37.6 mm Hg =t 2.1 to 26.7 rt 1.6 (P < .OOl). Despite these reductions in pre-and postglomerular protein concentration, SNFF remained unchanged (from an initial mean value of 0.35 =t .02 to 0.36 rfs .02, P > .5). Since reductions in (PGC) and rr AA were of similar magnitude, and since PT changed only slightly (Table  1) , PuFfi changed little from control, averaging 13.3 mm Hg zfi 1.8. Although the slight, but significant, increase in PT following Ringer was similar in magnitude to that observed following plasma loading, Ringer failed to result in significant increases in Po (Table 1) or PEA (mean = 11.5 mm Hg rt 1.3). Similar observations have been reported by us previously (7). As shown in Fig. 3 18, 2 1) in that for the latter the changing profile of pressures which favors ultrafiltration at the arterial end of the circuit, and absorption at the venous end, derives primarily from a progressive decline in capillary hydrostatic pressure (from a level slightly in excess of, to a level slightly below, r plasma). where Kf is the product of the effective hydraulic permeability (k) of the capillary membrane and the surface area for filtration (S). Accordingly, the dependence of SNGFR on GPF might be mediated by changes in k, S, (PUF), or some combination thereof, so long as the resultant values for these quantities are sufficient to still yield filtration pressure equilibrium.
The data obtained in the present study do not allow the accurate estimation of these three quantities because at filtration pressure equilibrium, only their product can be determined (8). Consequently, the extent, if any, to which these factors contribute to this flow-dependent phenomenon cannot be directly assessed from these data.
may be viewed as a branched network of tubes in which the rate of fluid loss varies as a nonlinear function of distance along the tubes, the dependence of the axial pressure drop (e) in the glomerulus on GPF is not immediately apparent. We will therefore consider two extreme cases: a) the axial pressure drop is independent of GPF (E = 0.030 for plasma and Ringer loading as well as for normal hydropenia), and b) the pressure drop is proportional to GPF (E = 0.060 for plasma loading and E = 0.051 for Ringer). Values of A1 and AZ for the normal and volume-expanded rat are readily determined (8) from the available data.
Using a recently developed mathematical model of glomerular ultrafiltration, we analyzed the means by which changes in plasma flow might influence these quantities to bring about the observed changes in SNGFR.
In applying this model, assume first that k and S are unchanged by volume expansion.
It is then possible to ascertain whether the predicted effect of GPF on (PUF) is sufficient to account for the observed changes in SNGFR. The use of the model to compute P UF as a function of distance along a glomerular capillary requires the specification of four parameters: Al and AZ, the coefficients in the osmotic pressure equation; E, the nondimensional axial pressure drop;
and F, the permeability-plasma flow rate parameter, expressed in the present notation as : Calculation of glomerular hydrostatic and osmotic pressure profiles for the conditions specified above leads to the results shown in Table 2 . Agreement between predicted and observed values of SNGFR is excellent, the mean difference being 4 %. As shown, the effect of GPF on (PUF) can account for essentially all of the observed plasma-flow dependence of SNGFR. Note that these results are relatively insensitive to the specific assumption made about the axial pressure drop, a or b. It should also be emphasized that these increases in (PUF) occur without concomitant increases in PuFfi or P UFEA l Increases in Kf associated with elevations in GPF might also account for the plasma-flow dependence of SNGFR. Assuming now that (PUF) is not altered following volume expansion, the model may be used to estimate the change in Kf required to produce the observed degree of flow dependence.
It can be shown (8) that predicted values of (PUF) are relatively insensitive to the differences in Al, in GBF and EABF averaging 54.8 nl/min It 12.0 (P < .005) and 38.1 =t 10.0 (P < .005), respectively.
RA and RE each decreased in nine of ten rats (Figs. 4, left, and 5, left) , the paired changes for all rats of -1.03 and -0.7 1 X 1 Or0 dynes l set crna5 being significant at the .Ol and .025 levels, respectively. Accordingly, RTA fell in these same 9 of 10 rats, with paired changes for all rats averaging -1.73 X 1010 dynes l sec. cm-5 (P < .Ol). Note in Figs. 4 (left) and 5 (Zeft) that although the absolute magnitude of the changes in RA , RE , and RTA tended to vary from rat to rat, the slopes of the lines from rat to rat were relatively uniform. Hence, the ratios RA/RTA and RE/RTA were not changed significantly by plasma loading (Table 3) . Ringer infusion resulted in uniform elevations in GBF and EABF (Table 3) , the increments averaging 91.9 nl/rnin rfi 22.2 (P < .005) and 69.6 I+ 18.9 (P < .Ol), respectively. Ringer resulted in uniform and often large reductions in RA , RE , and RTA (Table 3 
